Viscoelastic vibration damping identification methods. Application to laminated glass  by Barredo, J. et al.
















$3?;@3F76 9>3EE ;E 5A?BAE76 A8 FIA 9>3EE >3K7DE 3@6 3 F:;@ ;@F7D?76;3F7 (- >3K7D EFDA@9>K ;@8>G7@5;@9 (-TE
H;E5A7>3EF;5 47:3H;AGD ;FE 6K@3?;5 D7EBA@E7	 .:;>7 @3FGD3> 8D7CG7@5;7E 3D7 D7>3F;H7>K 73E;>K ;67@F;8;76 7H7@ I;F:
E;?B>;8;76 ?A67>E 63?B;@9 D3F;AE 3D7 @AF ;67@F;8;76 I;F: EG5: 3@ 73E7	 !@ AD67D FA 67F7D?;@7 FA I:3F 7JF7@F
7JF7D@3> 835FADE ;@8>G7@57 63?B;@9 ;67@F;8;53F;A@ 6;887D7@F F7EFE :3H7 477@ 53DD;76 AGF	 +:7 7JF7D@3> 835FADE
5A@E;67D76 3B3DF 8DA? F7?B7D3FGD7 3D7 3557>7DA?7F7DE 5A@@75F;A@ 534>7E 3@6 F:7 78875F A8 F:7 9>3EE >3K7DE	 +A
3@3>KE7 F:7 ;@8>G7@57 A8 F:7 3557>7DA?7F7DE 3@6 F:7;D 5A@@75F;A@ 534>7E 3 >3E7D ?73EGD;@9 67H;57 I3E 7?B>AK76
5A@E;67D;@9 F:D77 BAEE;4;>;F;7E E3?B>7 I;F:AGF ;@EFDG?7@F3F;A@ E3?B>7 I;F: F:7 3557>7DA?7F7DE 8;J76 3@6 E3?B>7
5A?B>7F7>K;@EFDG?7@F76	.:7@F:7E3?B>7;E5A?B>7F7>K;@EFDG?7@F763557>7DA?7F7DD736;@9E3D73>EA3@3>KE76	+A
F3=7 ;@FA 5A@E;67D3F;A@ F:7 78875F A8 F:7 9>3EE >3K7DE F7EFE I7D7 D73>;E76 4AF: 8AD >3?;@3F76 9>3EE 3@6?A@A>;F:;5









Procedia Engineering 10 (2011) 3208–3213
1877-7058 © 2011 Published by Elsevier Ltd. 
Selection and peer-review under responsibility of ICM11
Open access under CC BY-NC-ND license.
© 2011 Published by Elsevier Ltd. 
Selection and peer-review under responsibility of ICM11 
Open access under CC BY-NC-ND license.
J. Barredo et al. / Procedia Engineering 10 (2011) 3208–3213 3209
!"!





+A ;67@F;8K 63?B;@9 D3F;AE 3 8D778D77 F7EF 5A@8;9GD3F;A@ :3E 477@ GE76 ;@ 12	 &3FGD3> 8D7CG7@5;7E
5AG>6 47 ;67@F;8;76 I;F: D73EA@34>7 355GD35K	  AI7H7D 3 CG;F7 4;9 6;887D7@57 7J;EFE 47FI77@
7JB7D;?7@F3>>K3@6@G?7D;53>>KA4F3;@7663?B;@9D3F;AE	




















4G>= ?A6G>GE ;E 5A@E;67D76 5A@EF3@F F:7 F7EF :3E 477@ 53DD;76 AGF FA 67F7D?;@7 F:7 (DA@K E7D;7E
B3D3?7F7DE A8 0AG@9TE ?A6G>GE  3@6 ?3=;@9 F:7 @757EE3DK FD3@E8AD?3F;A@E FA 67F7D?;@7 F:7
5ADD7EBA@6;@9H3>G7EA8 F:7E:73D?A6G>GE	+:7 F7EFE:3H7477@53DD;76AGF3F D787D7@57 F7?B7D3FGD7A8
R	%3F7D;3>BDAB7DF;7E3D7BD7E7@F76;@F34>7E3@6	
+34>7	%3F7D;3>BDAB7DF;7E	
%3F7D;3> 0AG@9TE?A6G>GE G>=?A6G>GE (A;EEA@TED3F;A 7@E;FK
(- 	(3 #(3 	 =9
?
>3EE (3  	 =9
?

+:7 F7?B7D3FGD7 67B7@67@57 :3E 477@ 5:3D35F7D;L76 GE;@9 A@7 A8 F:7 ?AEF 5A??A@>K GE76 E:;8F
8G@5F;A@E F:7 .$ E:;8F 8G@5F;A@ 12	 .$ B3D3?7F7DE 3D7 	 	 3F D787D7@57
F7?B7D3FGD7A8R	
3210  J. Barredo et al. / Procedia Engineering 10 (2011) 3208–3213
+34>7	(DA@KE7D;7EB3D3?7F7DE3F3D787D7@57F7?B7D3FGD7A8R	
       
	 	7  	 	7  	7 
	 	7  	 	  	7 	7
	 	7  	 	  	7 	7
	 	7  	7 	   
	 	7  	7 	   
$!! ! 
	 (34'(3&2,14,0/
+A3@3>KE7 F:7 ;@8>G7@57A8 F:73557>7DA?7F7DE3@6 F:7;D5A@@75F;A@534>7E3 >3E7D?73EGD;@967H;57
I3E 7?B>AK76 5A@E;67D;@9 F:D77 BAEE;4;>;F;7E E3?B>7 I;F:AGF ;@EFDG?7@F3F;A@ E3?B>7 I;F: F:7
3557>7DA?7F7DE8;J763@6E3?B>75A?B>7F7>K;@EFDG?7@F76	.:7@F:7E3?B>7;E5A?B>7F7>K;@EFDG?7@F76
3557>7DA?7F7D D736;@9E3D73>EA3@3>KE76	+A F3=7 ;@FA5A@E;67D3F;A@ F:778875FA8 F:79>3EE >3K7DE F7EFE
I7D7D73>;E764AF:8AD>3?;@3F769>3EE3@6?A@A>;F:;5E3?B>7E	+:7;D6;?7@E;A@E3BB73D;@+34>7	
+34>7	$3?;@3F763@6?A@A>;F:;59>3EEE3?B>7E	
*3?B>7 $7@9F:$?? .;6F:4?? +:;5=@7EE:??
%A@A>;F:;59>3EE   	
$3?;@3F769>3EE   			

*7H7@3557>7DA?7F7DEI7D77CG;6;EF3@F>KEB35763>A@9735:E3?B>7	+:7 >3E7D?73EGD;@967H;57I3E











J. Barredo et al. / Procedia Engineering 10 (2011) 3208–3213 3211

$4$$/$-83,3
78AD7 3?4;7@F D7EBA@E7 63F3 3D7 GE76 ;@ 3@ 3@3>KE;E F:7 63F3 3D7 GEG3>>K BD7BDA57EE76 ;@ AD67D FA
4D;@9 F:7 63F3 ;@FA 3 8AD? EG;F34>7 8AD ;67@F;8;53F;A@	 3F3 8DA? 3557>7DA?7F7DE ;9GD7 3 I7D7















+IA EA>;6  ?A67>E :3H7 477@ 67H7>AB76 FA E;?G>3F7 F:7 >3?;@3F76 9>3EE E3?B>7 I;F:AGF




(-TE E>7@67D@7EE EFDA@9>K ;@8>G7@57E F:7?A67>TE ?7E:	 !@ AD67D FA A4F3;@ I7>>E:3B76 7>7?7@FE








 8;@;F7 7>7?7@F ?A63> 3@3>KE;E :3E 477@ 6A@7 FA E;?G>3F7 ?A@A>;F:;5 9>3EE I;F: 3@6 I;F:AGF
3557>7DA?7F7DE5A@E;67D;@99>3EE3E3>;@73D7>3EF;5?3F7D;3>	
 "!  
)7EG>FE A4F3;@76 8DA? F:7 ?A67>E 8AD F:7 8;DEF?A67 3D7 BD7E7@F76 FA97F:7D I;F: F7EF D7EG>FE ;@




*3?B>7 A@8;9GD3F;A@ $3E7D 557>7DA?7F7DE ?A67> 73?F:7ADK
$3?;@3F769>3EE
A?B>7F7>K;@EFDG?7@F76 	 L 	 L  
557>7DA?7F7DE8;J76 	 L  	 L 	 L
&A;@EFDG?7@F3F;A@ 	 L  	 L 	 L
%A@A>;F:;59>3EE
A?B>7F7>K;@EFDG?7@F76 	 L 	 L  
557>7DA?7F7DE8;J76 	 L  	 L 	 L
&A;@EFDG?7@F3F;A@ 	 L  	 L 	 L

+34>7	$3?;@3F763@6?A@A>;F:;59>3EE63?B;@9D3F;AE	
*3?B>7 A@8;9GD3F;A@ $3E7D 557>7DA?7F7DE ?A67> 73?F:7ADK
$3?;@3F769>3EE
A?B>7F7>K;@EFDG?7@F76 	 	  
557>7DA?7F7DE8;J76 	  	 	
&A;@EFDG?7@F3F;A@ 	  	 	
%A@A>;F:;59>3EE
A?B>7F7>K;@EFDG?7@F76 	 	  
557>7DA?7F7DE8;J76 	   
&A;@EFDG?7@F3F;A@ 	   
 
J. Barredo et al. / Procedia Engineering 10 (2011) 3208–3213 3213

"  
 B;@@76B;@@76 5A@8;9GD3F;A@ :3E 477@ 5:AE7@ 8AD F7EF;@9 F:7 ;@8>G7@57 F:3F 3557>7DA?7F7DE
5A@@75F;A@534>7E3@69>3EE>3K7DE7J7DFA@?A63>;67@F;8;53F;A@A8>3?;@3F769>3EEE3?B>7E	+AF:;E7@6








55AD6;@9 FA F:7 >3E7D ?73EGD;@9 67H;57 >3?;@3F76 9>3EE ;E E;9@;8;53@F>K ;@8>G7@576 4K F:7
;@EFDG?7@F3F;A@	)7?AH3>A8F:75A@@75F;A@534>7E>736EFA3	675D73E7A863?B;@9D3F;A3@6	
;@5D73E7 A8 @3FGD3> 8D7CG7@5K	 !8 3>> ;@EFDG?7@F3F;A@ ;E D7?AH76 63?B;@9 D3F;A 675D73E7E 	 3@6
8D7CG7@5K ;@5D73E7E		%A@A>;F:;59>3EE ;E?AD7 ;@8>G7@5764K F:7 ;@EFDG?7@F3F;A@	)7?AH3>A8 F:7
5A@@75F;A@ 534>7E >736E FA 3 	 675D73E7 A8 63?B;@9 D3F;A 3@6 3>?AEF @A H3D;3F;A@ A8 @3FGD3>
8D7CG7@5K	 !8 3>> ;@EFDG?7@F3F;A@ ;E D7?AH76 63?B;@9 D3F;A 675D73E7E 	 3@6 8D7CG7@5K ;@5D73E7E
		

+IA 6  ?A67>E :3H7 477@ 67H7>AB76 FA E;?G>3F7 F:7 >3?;@3F76 9>3EE E3?B>7 ;@ FIA A8 F:7









+:;E IAD= :3E 477@ ?367 G@67D F:7 EBA@EADE:;B A8 F:7 ,@;H7DE;FK *F3F7 *75D7F3DK 47>A@9;@9 FA
*B3@;E: %;@;EFDK A8 *5;7@57 3@6 !@@AH3F;A@ ;@ ;FE 5A@FD35F !	 +:7 BD7E7@F76
D7EG>FE:3H7477@A4F3;@76;@5AAB7D3F;A@I;F:,@;H7DE;63667'H;76A	
 
123DD76A"*AD;3@A% 7D?3@@E$D3;>7$OB7L%O?7L%*	0.1$2,30/0),))(2(/4,/,4(-(.(/40'(-3 )02 4+(
 2$/3,(/4 8/$.,& /$-83,3 0) $.,/$4(' -$33 )02 425&452$- 11-,&$4,0/3	 !@ (DA5776;@9E A8 F:7 +7@F: !@F7D@3F;A@3>
A@87D7@57A@A?BGF3F;A@3>*FDG5FGD7E+75:@A>A9K*+B3B7D*7BF7?47D	
12$3=7E)*",3&0(-$34,&.$4(2,$-33?4D;697,@;H7DE;FK(D7EE&7I0AD=,*	
12 D;@5=7D ) -7@FGD3  @67DE7@ (	#+8 54154/-8 0'$-  (34,/* ,3 $ (3,2$%-(  00- )02 $ #,'( $/*( 0) 2$&4,&$-
11-,&$4,0/3	!@(DA5776;@9EA8F:7!@F7D@3F;A@3>%A63>@3>KE;EA@87D7@57!%//!B3B7D74DG3DK	
12)A6DN9G7L7D@M@67L($OB7L%7D@M@67L$3?7>3%"	/:-,3,3'(-0.1024$.,(/40,/:.,&0'(",*$3'(",'2,0
$.,/$'0	@3>7E67%75M@;5367>3D35FGD3//-!!%3D5:	

